The cotton GhNHX1 gene encoding a novel putative tonoplast Na(+)/H(+) antiporter plays an important role in salt stress.
A cDNA clone was isolated from cotton (Gossypium hirsutum) cDNA library and characterized with regard to its sequence, regulation in response to salt stress and functions in yeast mutants and transgenic tobacco plants. The clone, designated as GhNHX1, contains 2485 nucleotides with an open reading frame of 1629 nucleotides, and the deduced amino acid sequence showed high identities with other plant vacuolar-type Na(+)/H(+) antiporters. Northern blot analysis indicated that the mRNA accumulation of GhNHX1 was strongly induced by salt stress and abscisic acid in cotton seedlings. The expression of GhNHX1 in yeast Na(+)/H(+) antiporter mutant showed function complementation. The transgenic tobacco plants overexpressing GhNHX1 also had higher salt tolerance than the wild-type plants. The salt-induced mRNA level of GhNHX1 was 3 and 7 times higher in the salt-tolerant cotton cultivar ZM3 than those in the salt-sensitive cotton cultivars ZMS17 and ZMS12, respectively. Together, these results suggest that the products of the novel gene, GhNHX1, function as a tonoplast Na(+)/H(+) antiporter and play an important role in salt tolerance of cotton.